EndoG Knockout Mice Show Increased Brown Adipocyte Recruitment in White Adipose Tissue and Improved Glucose Homeostasis.
Brown adipose tissue (BAT) plays a central role in the regulation of whole-body energy and glucose homeostasis owing to its elevated capacity for lipid and glucose oxidation. The BAT thermogenic function, which is essential for the defense of body temperature against exposure to low environmental temperatures, relies on the expression in the inner membrane of brown adipocyte's mitochondria of uncoupling protein-1, a protein that uncouples substrate oxidation from oxidative phosphorylation and leads to the production of heat instead of ATP. BAT thermogenesis depends on proper mitochondrial biogenesis during the differentiation of brown adipocytes. Despite the data that support a role for Endonuclease G (EndoG) in the process of mitochondrial biogenesis, its function in BAT has not been explored. Here, using an EndoG knockout mouse model, we demonstrate that EndoG is not essential for the expression of mitochondrial genes involved in substrate oxidation or for the induction of thermogenic genes in BAT in response to cold exposure. We also show that a lack of EndoG is associated with an increased expression of thermogenic genes (ie, uncoupling protein-1, peroxisome proliferator-activated receptor-γ coactivator-1α) in white adipose tissue (WAT) that correlates with the appearance of brown adipocyte-like cells interspersed among white adipocytes. Interestingly, the increased browning of WAT elicited by the lack of EndoG was associated with a better glucose tolerance and reduced fat mass. Our results suggest that the induction of browning in WAT by means of inhibiting EndoG activity appears as a potential therapeutic strategy to prevent obesity and ameliorate glucose intolerance.